Objective: Both higher levels of educational attainment and a strong sense of control over one's life independently predict better health and longevity. Evidence also suggests that these 2 factors may combine in multiplicative ways to influence subjective reports of health. Method: In the Midlife in the United States (MIDUS) national sample (N ϭ 6,135; age ϭ 25 to 75 years), we tested whether stronger beliefs of control over one's life would moderate the effect of education on 14-year mortality risk. Results: Proportional hazards modeling indicated that both current levels of education and control beliefs were associated with lower risk of dying, over and above childhood socioeconomic level. In addition, there was a significant interaction between education and control beliefs. Among those low in education, higher control beliefs were associated with a decreased mortality risk. However, at greater levels of education, control beliefs were not associated with mortality risk. This effect remained after adjusting for potential confounding variables, including health behaviors, depressed affect, and general health (chronic illnesses, functional limitations, and self-rated health). Conclusions: These findings demonstrate the importance of individual perceptions of control in buffering the mortality risk associated with educational disadvantage.
Individuals with fewer years of formal education are more likely to experience disease, disability, and premature mortality (Berkman & Kawachi, 2000) . However, the elevated mortality risks associated with lower educational attainment are not always uniform: Not all individuals with low levels of education are at a higher risk of dying than those with higher levels of education, raising important questions about factors that may buffer the deleterious effects of the socioeconomic limitations associated with low education (Adler et al., 1994; Taylor & Seeman, 1999) . Although effort has focused on psychosocial pathways mediating the influence of social disadvantage on health and longevity (Matthews, Gallo, & Taylor, 2010) , rather less is known about moderating factors.
Two competing theoretical perspectives exist on the buffering role of individual-level dispositional constructs in the social gradient of health, including an education-longevity link. One view holds that the social-environmental pressures of low education are similar to the social psychological concept of a constant "strong situation" (Turner, 1988) -external pressures related to economic disadvantage that trump the health impact of individual differences in attitudes, behavioral propensities, and perceptions. In other words, because education is an early determinant of career options and earning power, subsequent wealth accumulation, and social circles populated by other persons possessing similar resources and societal influence, it creates a life niche characterized by daily opportunities or challenges related to socioeconomic status (SES; Galobardes, Shaw, Lawlor, Lynch, & Davey Smith, 2006a , 2006b ). This theory was largely formalized in the landmark U.K. Black Report on social inequalities in health (Macintyre, 1997) , and later in social epidemiology's fundamental cause theory (Link & Phelan, 1996) . An implication of this view is that personality or other individual difference constructs are less likely to impact health outcomes at low education because the situation and environment constrain any effects they might have. For instance, conscientious motivation to eat healthy will be difficult to enact and maintain if one's economic options and social norms favor unhealthy food. By contrast, at higher levels of education, material resources permit the exercise of individual proclivities that may influence health (Minkler, 1999; Syme, 1990) . This is a structuralist hypothesis, in that it emphasizes the power of societal structure rather than individual difference factors at lower levels of education (Macintyre, 1997) .
Another possibility is moderation in the opposite direction. That is, the situational and environmental benefits engendered by higher education-access to health care, economic resources for health promotion and prevention, and social norms favoring healthy behavior-are so pervasive that they overpower the influence of personality dispositions. Under this conceptualization, individual differences may play less of a role at higher education. It is when the health-protective scaffolding of higher education lifestyles and environments are removed that trait-like tendencies may exert a larger influence on health, for better or for ill. A number of such tendencies, generally termed resilience factors, have been observed to play a large role at lower SES (Donnellan, Conger, McAdams, & Neppl, 2009) . Ultimately, this is a self-deterministic hypothesis, in that it implies that persons have the power to mitigate or eliminate the consequences of social disadvantage for mortality risk.
Individual differences in sense of control are at least one factor that could mitigate the negative health effects associated with the structural and material limitations that often accompany low education and other indicators of SES (Lachman & Weaver, 1998) . Control beliefs, also known as perceived control or sense of control, refer to subjective expectations regarding one's ability to exert influence over life circumstances and outcomes in the surrounding environment (Lachman, Neupert, & Agrigoroaei, 2011) . Similar to education, higher levels of control are associated with better health in the form of better physical functioning (Caplan & Schooler, 2003; Infurna, Gerstorf, & Zarit, 2011; Lachman & Agrigoroaei, 2010) , decreased risk for cardiovascular disease incidence (Surtees et al., 2010) , and lower mortality hazards (Infurna, Ram, & Gerstorf, in press; Penninx et al., 1997) . Control beliefs are hypothesized to influence health through many of the same mechanisms as education, such as health behaviors (Lachman & Firth, 2004; White, Wójcicki, & McAuley, 2012) and cardiometabolic risk (Infurna & Gerstorf, in press ). Lachman and Weaver (1998) found that among individuals from low-income groups, those with higher control beliefs had better self-rated health, fewer acute health symptoms, and better physical functioning than those endorsing lower control beliefs. These results support the self-deterministic hypothesis, in that the benefits for control were seen largely for those who were most vulnerable in terms of social disadvantage.
We sought to extend our understanding of the moderating role of control beliefs in the current study in several key ways. Because prior findings were based on self-report measures of health (Lachman & Weaver, 1998) , we wanted to examine whether, and in what direction, control beliefs would moderate the negative health effects of low education for a more objective health outcome: 14-year mortality risk. We utilized two measures of educationparental and individual. Adjusting for parental education is an important extension of prior findings because it helps to determine whether control beliefs would moderate not only health disparities associated with a person's own education but also the net of the persistent effects from parent's education (Miller et al., 2011 ). Finally, we tested whether the effects of education and control persisted after adjusting for potential health-related confounders/ mediators such as subjective and functional health ratings, number of chronic health conditions, common health behaviors, and depressed affect.
Method Sample
The national survey of Midlife in the United States (MIDUS) is an interdisciplinary longitudinal study examining midlife development (for review, see Brim, Ryff, & Kessler, 2004) . From 1994 to 1996, 7,108 participants were recruited from a nationally representative random-digit-dialing sample of noninstitutionalized adults between the ages of 25 and 75 years. Once potential participants consented to the study, they completed an approximately 30-min telephone survey and were mailed additional questionnaires. These questionnaires took approximately 2 hr to complete before being sent back to the study team. If surveys were not returned, participants were contacted and sent new questionnaires. The current sample drew from the 6,135 participants that completed both the phone and self-administered questionnaires at MIDUS 1 in 1995 to 1996. To be included in the current analysis, participants needed to have completed the following measures: demographics such as age, sex, and education; control beliefs; questions regarding alcohol and smoking; and questions assessing general health. Comparing those with full (n ϭ 6,135) versus incomplete (n ϭ 973) MIDUS 1 data, participants with full data were significantly older (t ϭ 10.19; p Ͻ .001), had lower average levels of alcohol use (t ϭ 6.13; p Ͻ .001), were slightly more likely to be female ( 2 ϭ 17.03; p Ͻ .001), and had slightly more years of education (t ϭ 6.48; p Ͻ .001), but did not differ in subjective rating of their health or the number of years they smoked cigarettes.
Study Variables
Demographic variables. All models were adjusted for age, sex, and race, as these variables have known associations with mortality risk. The age range of the sample spanned from 25 to 74 years (M ϭ 46.38, SD ϭ 13). The sex distribution was generally balanced, with 52% female (coded 0) and 48% male (coded 1). A dichotomous variable was created to contrast Caucasian (coded 0) from minority (coded 1) individuals. Approximately 91% of the sample was Caucasian.
Parental education. Participants reported on both of their parents' highest level of education. A 12-point scale was constructed, ranging from 1 (no schooling or some grade school) to 12 (professional degrees such as PhD or MD) for the parent with the highest achieved level of education. Approximately 34% of the sample had at least one parent with some college training.
Participant education. Participants reported the highest level of education they obtained as of 1995 to 1996. The same 12-point scale used for parental education was used for participant education. Approximately 9.6% had less than a high school education, 29.03% had either a GED or high school degree, 23.05% had some college training, 25.06% had a college degree, and 13.26% had beyond a college degree. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Control beliefs. Control beliefs were operationalized by two dimensions: personal mastery and perceived constraints (Lachman & Weaver, 1998) . Personal mastery refers to one's sense of efficacy or effectiveness in carrying out goals, and perceived constraints indicates the extent one believes there are obstacles beyond one's control that interfere with their ability to reach desired goals. Four items assessed personal mastery (e.g., "I can do just about anything I really set my mind to"; "When I really want to do something, I usually find a way to succeed at it"). Perceived constraint was assessed by 8 items (e.g., "What happens in my life is often beyond my control," "I sometimes feel I am being pushed around in my life"). Respondents answered each question using a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree), and after reverse coding appropriate items, a total mean score of control was computed. Higher scores indicate higher control beliefs (␣ ϭ .85).
General health measures. To capture a general subjective evaluation of health that is strongly predictive of mortality risk (Benyamini & Idler, 1999; Idler & Benyamini, 1997) , we utilized participants' 5-point rating of their present physical health (1 ϭ poor, 5 ϭ excellent). To index physical functioning (Ware & Sherbourne, 1992) , participants rated whether their health limited them in doing nine different activities (e.g., limited bathing or dressing, limited climbing stairs) using a 4-point scale (1 ϭ not at all, 4 ϭ a lot). A mean score was computed by averaging scores for each of the nine activities so that higher scores indicated higher levels of functional limitation. To capture total health burden, participants indicated whether they had experienced or been treated for any of the 29 listed conditions over the past 12 months (e.g., ulcers, diabetes, stroke). A count variable was constructed, with higher numbers reflecting greater number of health conditions-a common approach in multimorbidity quantification (Fortin, Bravo, Hudon, Vanasse, & Lapointe, 2005) .
Health-related behaviors. To capture alcohol use, participants responded to the following question: "During the year you drank most, about how many drinks would you usually have on the days that you drank?" A continuous variable was constructed to represent the total number of years an individual reported smoking cigarettes. Participants who never smoked were assigned a score of zero.
Depressed affect. Participants answered "yes" or "no" to seven questions about depressed affect during 2 weeks in the past 12 months (e.g., "Did you lose interest in most things?"; "Did you have more trouble falling asleep than usual?"; "Did you think a lot about death?"). A count variable from 0 to 7 was constructed, with higher scores indicating higher depressed affect.
Mortality. Mortality data on participants was obtained through several National Death Index updates as of December 2009. The total number of MIDUS participants with full data that died from January 1995 through the censored end date of December 2009 numbered 570. Survival time for decedents was the interval from the date of MIDUS 1 completion (1995 to 1996) to the date of their death. Due to reasons of confidentiality, only the month and year of death were included in the MIDUS data set. Thus, every deceased participant was given the 15th day of the month as their day of death. Participants who were still alive (censored observations) had survival times that equaled the length of the follow-up (censored on January 15, 2010). The mean age of death was 68 years (SD ϭ 11; range ϭ 31 to 89), and the mean survival time for decedents was 8.01 years (SD ϭ 3.90; range ϭ .20 to 14 years).
Data Analysis
We tested a series of Cox proportional hazards models (Cox, 1972) using Mplus 6.0 software (Muthén & Muthén, 1998 to estimate the hazard ratio (HR), or the increase in chances of dying over the follow-up period, associated with a one-standard-deviation unit of each predictor. The first model adjusted for basic demographic variables: age, sex, and race. The second model included both parental and participant education. The third model included control beliefs, and the fourth model included the education by control beliefs interaction term. The final fully adjusted model included potential health factors that could confound the relationship between the interaction term and mortality risk. Adjusting for general measures of physical health (i.e., self-rated health, functional limitations, and chronic health conditions), common health behaviors (i.e., alcohol, and tobacco use), and depressed affect is necessary because all of these variables have known associations with education and control beliefs, as well as longevity. Because these health variables were measured at the same time as the key predictors, it is not possible to determine whether they are causes or consequences of perceived control, although education is attained relatively early in life and thus widely regarded in the health inequalities literature as preceding health declines (Galobardes et al., 2006a (Galobardes et al., , 2006b ). Thus, these variables could be either mediators or confounders, but either way, they provide evidence of whether the observed effects of education and control exist even after statistical adjustment for relevant health factors.
Results
Tables 1 and 2 display descriptive data for study variables. Table 1 includes means, standard deviations, and correlations. Table 2 includes data for each educational category for both parent and participant. Overall, the sample was comprised of a greater number of individuals with high levels of education, but a greater number of those who died over the follow-up were in the low education groups. In addition, as either parent or participant education level increased, the mean level of control also increased. Table 3 displays the series of proportional hazards models. Model 1 indicates that older age, being male, and being a minority race were associated with an increased hazard of dying over the 14-year followup. In Model 2, parental education was not a significant predictor of mortality risk, but participants' own education was. Specifically, there was a 17% reduction in the hazard of dying for every standarddeviation increase in education. Moving from a z score of 0 to 1 on education was roughly equivalent to moving from high school to an associate's degree. After adding control beliefs to Model 3, the protective effect of education was unchanged, whereas stronger control beliefs predicted a 13% reduced hazard of dying. According to Model 4, there was a significant education by control belief interaction in predicting mortality, and this interaction is graphically illustrated in Figure 1 .
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the interaction effect, we used the parameter estimates from Model 4 to calculate the predicted HRs for the full response range for education at mean levels of control, and a standard deviation above or below the mean of control. The effects of control on mortality risk were stronger among those with lower levels of education. According to the Johnson-Neyman technique to assess the regions of significance (Hayes & Matthes, 2009; Johnson & Neyman, 1936) for the interaction effect, the Education ϫ Control interaction was not significant at levels of education greater than 8.5 (approximately those with a college degree). Based on interpretation of Figure 1 and the regions of significance, there appears to be a threshold effect in which, at high levels of education (specifically those with a college degree or higher), high control beliefs were not associated with mortality risk, whereas at lower levels of education, control beliefs are protective against mortality. Lastly, we tested whether the interaction effect remained after adjusting for common health-related variables. First, we added each variable one by one. Alcohol use, chronic condition count, and depressed affect did not appreciably reduce the magnitude of the interaction effect on mortality risk, but subjective health ratings, functional limitations, and smoking did. Every one-point increase in subjective health rating (more positive health) resulted in a 41% reduced hazard of dying and reduced the HR for the interaction term from 1.12 to 1.09. For functional limitations, every one-standard-deviation increase resulted in a 55% increased hazard of dying and reduced the HR for the interaction term from 1.12 to 1.10. For smoking behavior, every 12-year increase in years smoked was associated with a 39% increased hazard of dying and reduced the HR for the interaction term from 1.12 to 1.11. Model 5 included all potential mediators/confounds in a conjoint model to determine their total explanatory effect. The same pattern of findings emerged: lower self-ratings of health, greater functional limitations, and greater number of years smoking were associated with a significantly increased hazard of dying over the 14-year follow-up. A product-by-coefficients method to testing mediation (or possible confounding; MacKinnon, Fairchild, & Fritz, 2007) indicated the indirect effect via this set of variables was significant (b ϭ 0.04; 95% CI [0.01, 0.06]; p ϭ .002). According to the mediated or possibly confounded portion (Kaufman, MacLehose, Kaufman, & Greenland, 2005; MacKinnon & Fairchild, 2009) , because the HR of the Education ϫ Control interaction effect was reduced from 1.12 in the unadjusted model to 1.08 in the fully adjusted model; self-rated health, functional limitations, and smoking behavior explained roughly 31% ([1.12-1.08]/[1-1.12]) of the difference across high and low education in the mortality risk of the perceived control interaction.
To ensure the robustness of the Education ϫ Control interaction, we conducted a series of sensitivity analyses in regard to our main findings presented in Model 4. First, sex was tested as a moderator to determine whether this pattern of findings was true for both To further examine any mediation or confounding of control beliefs as a moderator of education, we created interactions terms with education for each of the mediator/confounds we included in the fully adjusted model. Analyses revealed that none of the interactions with education approached statistical significance. Second, because education is only one aspect of socioeconomic position, we first tested whether the observed interaction effect would remain if we adjusted the models for an individual's net worth (i.e., total amount of assets minus all debts). Although the sample size was substantially reduced (N ϭ 5,379) due to missing net-worth data, the Education ϫ Control interaction effect did not change. Second, when we tested whether control beliefs moderated the effects of net worth, instead of education, the same pattern of findings emerged (HR ϭ 1.13; 95% CI [1.02, 1.25]; p ϭ .02) when compared with findings from Model 4, albeit the findings were stronger. Again, control beliefs were not associated with mortality risk among those with greater net worth. However, among those with lower net worth, stronger control beliefs mitigated the increased hazard of dying. Third, we normalized both the education and net worth variables, and created an average score as a marker of SES. If a participant was missing data on net worth, education was used as the average score. We then created an interaction term with the averaged socioeconomic variable and tested whether this composite predicted mortality risk. The socioeconomic composite effect was significant and stronger (HR ϭ 1.20; 95% CI [1.09, 1.32]; p ϭ .001), demonstrating a similar pattern of findings as those testing the Education ϫ Control interaction presented in Model 4 and the Net Worth ϫ Control interaction findings.
Discussion
The current findings, parallel to prior work on control as a moderator of social class differences in health (Lachman & Weaver, 1998) , support the hypothesis that sense of control is protective against declines in health at lower, but not higher, levels of education. The observed effects did not appear attributable to Figure 1 . Cox regression survival curves based on level of education and sense of control. 1 ϭ some grade school; 2 ϭ graduated grade school; 3 ϭ some high school; 4 ϭ general educational development (GED); 5 ϭ gradated high school; 6 ϭ 1 to 2 years college; 7 ϭ 3ϩ years college; 8 ϭ graduated 2-year college/vocational school; 9 ϭ bachelor's degree; 10 ϭ some graduate school; 11 ϭ master's degree; 12 ϭ professional degree. This document is copyrighted by the American Psychological Association or one of its allied publishers.
continuing effects of an individual's childhood SES, as marked by parental education, and were net of subjective ratings of health and common health behaviors. These findings are contrary to classic structuralist explanations of social inequalities in health (Syme, 1990) , which suggest that the situational and environmental challenges associated with lower SES overpower individual difference factors like control at low levels of education-or that stronger control beliefs are only beneficial at higher levels of SES. Instead, they are more consistent with a self-deterministic hypothesis-that high levels of perceived control is one type of resilience process (Donnellan et al., 2009 ) enabling persons with lower levels of education to achieve longer lifespans than others with similar socioeconomic challenges but less perceived control. A related literature concerns the orchid-dandelion hypothesis, which suggests that certain individuals are relatively strongly affected by their environment and require salutary surroundings to flower, whereas other persons are much less affected by the environment. Sense of control may be a phenotypic indicator of the orchiddandelion continuum (Belsky & Pluess, 2009) . It is likely that perceived control involves a variety of factors, ranging from motivation to beliefs or cognitions, social and behavioral histories of successes and failures, different types of relationships with others, and affective tone. Some elements of perceived control may vary with changes in external situations, but many may be more dispositional. Thus, at a clinical level, it is not clear what constitutes the best lever to change perceptions of control. Nevertheless, there may be value in control-based behavioral intervention: Recent evidence documents naturalistic changes in control, and these changes predict mortality risk beyond initial levels of control (Infurna et al., in press ). This finding is especially important from a public health perspective, because it suggests that control beliefs, despite trait-like aspects, are not utterly immutable but do show plasticity, and thus may be amenable to intervention. Some studies have demonstrated effective interventions to specifically increase levels of perceived control , and it may be possible to enhance these interventions or tailor them for different populations, such as those with less formal education, in an attempt to level the playing field between haves and havenots. Key questions for future research involve antecedents of changes in control beliefs over time, to what extent and how perceptions of control might be modified, and whether induced changes eventuate in decreased mortality risk or other beneficial health outcomes.
Our findings also provide some preliminary evidence of factors that may explain why those with low education, yet stronger control beliefs, lived longer. Those with stronger control beliefs reported better self-rated health, lower functional limitations, and smoked for fewer years compared with those with weaker control beliefs (see correlations in Table 1 ). These findings are not surprising, because subjective health ratings (Benyamini & Idler, 1999; Idler & Benyamini, 1997) , functional limitations (for review see Pinquart, 2001) , and smoking (Doll, Peto, Boreham, & Sutherland, 2004 ) are powerful predictors of mortality risk. We note that conclusions about mediation, however, must be tentative because the predictors and mediators were measured at the same point in time. The correlations in Table 1 are necessary but are not sufficient grounds for mediation. However, with future work, including repeated measurements of both control and health, one can begin to disentangle the directionality among these factors and control beliefs (see Cole & Maxwell, 2003; Lange & Hansen, 2011; MacKinnon & Luecken, 2008) .
There are qualifications of the current study that must be discussed. First, education levels were, overall, slightly higher than population norms (61% with one or more years of college in contrast to the 1995 Current Population Survey figures of 51% [United States Department of Commerce, 1995]), although there was a sufficiently wide range in educational attainment. Second, although the sample is a large national sample of U.S. adults, the majority of the sample (approximately 91%) is Caucasian. Because there is considerable overlap between SES and race, we attempted to examine whether the effects of the current study would extend to more racially diverse samples. First, we would suggest these findings would apply to minority groups because the race covariate was not significant after including the education variables in Model 2. However, we also tested whether the pattern of effects found would be similar if we ran the analyses separately for Caucasians and non-Caucasian groups. For Caucasians (HR ϭ 1.15; 95% CI [1.06, 1.25]; p ϭ .01), the effects were parallel to those reported in the study. When including just non-Caucasian participants, the Education ϫ Control interaction was not significant (HR ϭ 0.83; 95% CI [0.62, 1.11]; p ϭ .21). Because only 40 non-Caucasian individuals died from this group, we cannot be sure whether this small sample size led to lower power to detect the interaction effect. Although Caucasians (M ϭ 5.51, SD ϭ 1.02) and minority groups (M ϭ 5.46, SD ϭ 1.06) did not significantly differ in mean levels of control (t ϭ 1.01; p ϭ .31), it is plausible that a stronger perception of control somehow leads to beneficial effects in terms of longevity among Caucasian individuals. Future investigations might examine these processes and moderators of sociostructural health determinants in more diverse samples and/or in those having lower mean education (for discussion, see Roepke & Grant, 2011) .
We also did not directly examine mechanisms. The conceptual model proposed by Lachman and colleagues (2011) suggests there are behavioral, motivational, affective, and physiological mediators linking control beliefs and health outcomes. For example, those with low education and low control beliefs may be less likely to utilize preventative health care assistance (e.g., yearly primary care physician visits) compared with those that endorse stronger control beliefs. Stress reactivity is another potential mechanism that could operate, especially for vulnerable populations (Diehl & Hay, 2010) . Future studies investigating whether those who have higher levels of control would be more likely to perceive life stressors as controllable, minimizing the deleterious effects of stress, would provide such evidence. On balance, these limitations are accompanied by study strengths in the form of the size and country-wide nature of the sample, the novel nature of the competing hypotheses tested, the longitudinal follow-up period, the use of documented mortality as an outcome, and the enduring significance of questions about individual resilience factors vis-à-vis social-structural determinants of health.
Overall, our findings extend prior work by documenting that those with lower levels of attained education who endorse high control beliefs are more likely to live longer in contrast to those who endorse a low sense of control. Findings indicate that just because an individual does not have an extensive education does not necessarily mean they will experience elevated mortality risk. It will be worthwhile for future studies to determine This document is copyrighted by the American Psychological Association or one of its allied publishers.
exactly how those with lower educational attainment are able to develop stronger beliefs of control over their lives, and exactly why perceiving greater control leads to better health and reduced risk of dying.
